Upregulation of capsule enables Streptococcus pyogenes to evade immune recognition by antigen-specific antibodies directed to the G-related alpha2-macroglobulin-binding protein GRAB located on the bacterial surface.
One of the major problems associated with the development of a vaccine against Streptococcus pyogenes is the ability of this pathogen to escape recognition by antibodies directed against conserved surface-associated determinants and to establish infection in the setting of an acquired immune response. Identification of the mechanism(s) used by S. pyogenes to avoid recognition by antigen-specific antibodies and escape killing in blood was the focus of this study. We showed here that S. pyogenes was capable of surviving in human blood containing high levels of antibodies directed against the G-related alpha2-macroglobulin-binding protein GRAB, a highly conserved bacterial surface protein. S. pyogenes upregulated the hyaluronic acid capsule production during incubation with human blood, suggesting that the capsule may structurally minimize antibody access to protein GRAB. This hypothesis was confirmed by the ability of anti-GRAB antibodies to promote opsonophagocytosis of a capsule-deficient mutant of S. pyogenes but not of the encapsulated wild-type strain. Capsule upregulation and protection of S. pyogenes from opsonophagocytosis in the presence of anti-GRAB antibodies was also observed in a murine model of streptococcal infection. Thus, masking of surface immunogenic determinants by the hyaluronic acid capsule may constitute a novel mechanism of S. pyogenes for evasion of antigen-specific antibodies.